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Abstract 
The objective of this study was to know the stability of bioactive production of Monascus fermented 
rice (MFR) by Monascus purpureus JMBA after six years storages by using HPLC and 
Spectrophotometer. The results showed instability in the use of M. purpureus culture based on the 
bioactive yield analysed. Despite there were still bioactive which was detected by HPLC in FMR after 
six years storages, however, this results also indicated a tendency towards lowering red or yellow 
pigment and lovastatin yields of the fermented products over the tenth descendants. Further study 
is needed to clarify instability in producing bioactive by M. purpureus JMBa, MFR product in 
particular. 
 




M. purpureus are the major Monascus species known. Monascus strains are 
commonly found from traditional oriental food [1]. Traditional fermentation in China 
have involved the use Monascus as important fungi for thousands years ago. Special 
benefit of food and its application as drug substances have been documented in ancient 
history [2]. Monascus was included in family Monascaceae, Eurotiales. M. pilosus, M. 
purpureus and M. ruber by Hawksworth et al. [3] before re-classification based on 
phyllogeny those placed under family Monascaceae (Eurotiales, Eurotiomycetidae, 
Eurotiomycetes, Pezizomycotina, Ascomycota, Fungi [4]. 
Many recent researchs of Monascus’s secondary metabolites have been carried out 
mainly based on its potential in producing bioactive such as pigments, yellow, orange 
and red pigments [5, 6], antihypercholesterolemic agents, such as monacolin K and 
hypotensive agent, -amino butyric acid (GABA) [6, 7] and antibacterial substances 
including pigment and citrinin (as monascidin A) [8]. Monacolin K (known as Lovastatin, 
Mevinolin and Mevacor) is a secondary metabolite produced by Monascus and 
Aspergillus [9]. Monacolin K is inhibitor to 3-hydroxy-3-methylglutaryl coenzyme A 
reductase (HMG-CoA reductase), an enzyme responsible for cholesterol biosynthesis [7]. 
Angkak or China red yeast rice or Monascus-fermented product has been known to 
reduce in significant the total cholesterol, triglycerides, and low-density lipoprotein 
cholesterol (LDL-C) concentrations in blood serum [10]. A report has been documented 
the use of angkak as traditional medicine and food and drink colorant in Asia and 
Chinese communities in North America [11].  
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This objective of this study was to know the stability of bioactive production of 
Monascus fermented rice (MFR) by M. purpures JMBA after six years storages by using 
HPLC and Spectrophotometer. It was important to know the stability of bioactive 
production by fungal culture used continuously and after six years storages. This study 
was mainly aimed at analysis of pigments (red and yellow pigment) and lovastatin 
production.  
 
2. Materials and Methods 
2.1. Angkak samples 
Angkak samples were originated from angkak kept in jar bottle with volume 250 ml 
which were stored at 25C for six years and hindered from sunlight. Each angkak samples 
(FMR F1, FMR F2, FMR F3, FMR F4, FMR F5, FMR F6, FMR F7, FMR F8, FMR F9, and FMR 
F10) was derived from ten generation of M. purpureus culture.  
 
2.2. Spectrophometric analysis of pigments production 
Analysis on red or yellow pigment was carried out spectrophotometrically by 
extraction of 0.05 g powdered angkak in 10 ml of methanol for 24 hours by using electric 
shaker, then filtered by using filter paper. The filtrate was measured for yellow pigment 
(λ=390nm) and red pigment (λ=500nm) by using Shimadzu Pharmaspec 1700 
spectrophotometer. 
 
2.3. HPLC analysis of lovastatin  
Lovastatin was extracted from amount of 1 gr of powdered angkak with solution to 
2 ml acetonitrile and 0,1 ml 0,1% phosphoric acid with 30 minutes incubation time. The 
solute was centrifuged at 10,000 rpm for 10 minutes at 4C. To make concentrated, the 
supernatant was freeze dried and then diluted by mobile phase solution (acetonitrile + 
0.1% phosphoric acid (65:35). HPLC analysis was completed by injecting 20µl and by 
using column C18 and detector UV 235 nm with flow rate 1 ml/minute at 45C. 
 
3. Results and Discussion 
All products still contained of red (Figure 2) and yellow pigment (Figure 3). The yield 
pigments varied amongst all products. But, overall products of the ten generations 
showed similar pattern between the red pigment and yellow pigment. It showed that 
product of F1, F3, F6 and F9 were the best product containing the both pigments. The 
rest were underrated. Moreover, product of F10 was the lowest. This result showed a 
tendency that over ten generation showed decreasing potency of the Monascus strain 
in bioactive production (Figure 2, Figure 3).  
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Figure 1. Sample of Angkak stored at 25C for six years hindered from sunlight. 
 
Srianta et al [12] reported that very high yield of the pigment and the color value at 
more 700 U/mL of fermentation broth can be reached in submerged fermentation. 
While in current industry scale, the color value of Monascus red pigment products can 
be reached at 10000 U/g ~ 15000 U/g.  
Monascus pigments are polyketide components that those range in structure from 
tetraketides to octaketides. Typical classes contain the anthraquinones, 
naphthoquinones, hydroxyanthraquinones, and azaphilone structures, each of which 
reveals an array of color hues. [12, 13]. However, Monascus pigments mainly consists of 
three types of color components (yellow, orange and red) those are group of 
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Moreover, those of yellow Monascus pigments have been discovered their 
potential for anti-tumor, anti-diabetic, anti-oxidative stress, anti-inflammatory and anti-
obesity bioactivities. The orange Monascus pigments also reported to show anti-cancer 
effects [14]. Many studies have shown that both Monascus pigments are derived from 
polyketide and the production and characteristics of pigments can be regulated by the 
medium compositions and culture conditions [14]. Furthermore, there was a report that 
fed-batch culture with proper nutrient source may deliver a better strategy for high 
mass cell growth. Studies using high concentration fermentation of Monascus pigments 
resulted the highest yield of biomass up to 28 g/L dry cell weight [15]. 
The result showed that lovastatin was detected from all products except for F8 and 
F10 (Figure 4). F3 showed the best and high lovastatin production. However, it was a 
tendency of reducing capacity of lovastatin production over ten generation.  
It was also in interest that bioactive were still found in M. purpureus JMBa isolate 
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Table 1. Production of Lovastatin in solid state fermentations. 
Fungal Strain Lovastatin 
concentration 
Substrate Reference 
M. purpureus Jmba 0.9-14 mg/g*) Rice This study 
A. terreus ATCC 74135 0.26 mg/g Rice straw [16] 
A. terreus JPM 3 0.98 mg/g Wheat bran [17] 
A. terreus ATCC 20542 2.9 mg/g dry Rice [18] 
A. flavipes BICC 5174  16.65 mg/ g Wheat bran [19] 
M. purpureus MTCC 369  2.83 mg/g Rice [20] 
A. terreus UV 1718  3.72 mg/g Wheat bran [21] 
*) = from the 1st to 3rd generation after six years storage. 
 
Table 1 shows that the M. purpureus Jmba strain could be considered as a good 
pigments and lovastatin producer among the other strains. However, the use of the 
fungal culture was good until the third generation (figure 5). The unstable production 
may be overcome by using a master culture which is preserved in freeze-dried form or 
kept in -80°C or in liquid nitrogen to secure the genetically stable strains [22]. The use of 
the preservation method applied is vital for industrial production providing genetic 












Figure 8. Compact myeclial mass of Monascus purpureus filling the rice at 1000x magnification. 
 
 
Figure 8 is showing microscopic culture of M. purpureus Jmba which produce 
ascospores and basitopetospores. Mycelial masses are massively growing entire rice 
substrate. This indicates that the fungus grew very well and produces bioactives 
included pigments, lovastatin and others.  
This result work showed that the storage over six years of angkak showed the 
bioactive content that seem did not change much. This study showed that the use 
Monascus starter continuously need much concern as the quality of the product was 
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4. Conclusion 
The effective use of M. purpureus culture among ten generation for fermented rice 
production and its bioactive yield of the product after six years storage was analysed. 
There were obvious that there were a tendency on lowering red or yellow pigment and 
lovastatin yields of the fermented products among the use of the tenth descendants. 
However, high bioactive was still found in FMR after six years storages. Therefore, the 
storage condition may supported the stability of the bioactive studied such as pigments 
and lovastatin. Further study is needed to improve M. purpureus Jmba as the starter so 
better bioactive production stability will be achieved. 
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